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BMP Best Management Practices

DOE Department of Ecology

EDDS Engineering Design and Development Standards

ESC Erosion and Sediment Control

IECO Insight Engineering Company

MR Minimum Requirement

SCDM Snohomish County Drainage Manual

SWPPP Stormwater Pollution Prevention Plan

SWMMWW Stormwater Management Manual for Western Washington
TESC Temporary Erosion and Sediment Control

WWHM Western Washington Hydrology Model
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SECTION I: PROJECT DESCRIPTION

The proposed project C&C Cottages is located at 7816 & 7820 44 Ave W,
Mukilteo, WA 98275. More generally the site is in Section 9, Township 28 North, and
Range 4 East of the Willamette Meridian in the City of Mukilteo, Washington. Please refer
to the Vicinity Map attached later in the section.

The site contains 0.76 Acres. The site is currently developed with two existing
houses and access from 44" Ave W. The remainder of the site exists as residential
landscaping with few trees. The site contains one drainage basin that that slopes to the
northeast. Please refer to the downstream analysis under Section VIII for more details. Per
NRCS survey of Snohomish County, the project site contains Alderwood soils that have a
hydrologic classification of Type “C”. Please refer to the soils map and descriptions

attached later in this report for more details.

The proposal is to construct seven cottages with associated utilities. The access to
the site will from the 44" Ave W. Flow control will be met by an underground Stormtank
(4,219 SF-ft X 3-ft) which will be located underneath the drive aisle. This stormtank will
comprise of ST-36 chambers that provide a total storage capacity of 11,390 CF. The
Stormtank was sized using Western Washington Hydrology Model V 4.2.17 (WWHM).
The roof and the yard drains will be connected to the onsite detention system. Water
quality will be met by a filter upstream of detention. The outflow from the stormtank will
be discharged to the proposed drainage system along 44th Ave W.

Per Minimum Requirement #5 (Section 2.5.5 of the SWMMWW), the following
NPGIS BMP’s shall be applied to provide onsite stormwater management and must be
considered in the following order per List #2: Full Dispersion, Infiltration, Bioretention,
Basic Dispersion, and then Perforated Stub-Out Connections. The roof will be connected to
the onsite detention system. The following BMP’s shall be applied to the other hard
surfaces: Full dispersion, Permeable Pavement, Bioretention, and then Dispersion. The
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road and driveways will be directed to the onsite detention system through catch basins.
Post-Construction Soil Quality and Depth BMP T.5.13 is proposed to provide onsite
stormwater management for the pervious areas of the site. Please refer to Section VI

Appendix B for LID Feasibility Analysis Table.

Insight Engineering Co. - Stormwater Site Plan 11/23/2021
-4 -



2014 S WMMWW MINIMUM REQUIREMENTS SUMMARY

MR : MINIMUM REQUIREMENT
SSP : STORMWATER SITE PLAN

MR #1 PREPARATION OF STORMWATER SITE PLAN:
Stormwater site plan follows 2014 Stormwater Management Manual for Western
Washington.

MR #2 CONSTRUCTION OF STORMWATER POLLUTION PREVENTION
PLAN (SWPPP): A SWPPP is provided under Section IV.

MR #3 SOURCE CONTROL OF POLLUTION: Onsite BMP’s will be used to
minimize the source pollutant sources that include parts/vehicle cleaning, spills/leaks of
fuel and other liquids, replacement of liquids, outdoor storage of batteries/liquids/parts, and
vehicle parking.

MR #4 PRESERVATION OF NATURAL DRAINAGE SYSTEMS AND
OUTFALLS: The outflow from the stormtank will be discharged to the proposed drainage
system along 44th Ave W.

MR #5 ONSITE STORMWATER MANAGEMENT: Per Minimum Requirement #5
(Section 2.5.5 of the SWMMWW), the following NPGIS BMP’s shall be applied to
provide onsite stormwater management and must be considered in the following order per
List #2: Full Dispersion, Infiltration, Bioretention, Basic Dispersion, and then Perforated
Stub-Out Connections. The roof will be connected to the onsite detention system. The
following BMP’s shall be applied to the other hard surfaces: Full dispersion, Permeable
Pavement, Bioretention, and then Dispersion. The road and driveways will be directed to
the onsite detention system through catch basins. Post-Construction Soil Quality and Depth
BMP T.5.13 is proposed to provide onsite stormwater management for the pervious areas
of the site. Please refer to Section VI Appendix B for LID Feasibility Analysis Table.

MR #6 RUNOFF TREATMENT: Water quality will be met by a filter upstream of
detention.

MR #7 FLOW CONTROL: Flow control and water quality requirements will be met by
an underground Stormtank (4,219 SF-ft X 3-ft) which will be located underneath the drive
aisle. The stormtank will provide a total storage capacity of 11,390 CF. The Stormtank was
sized using Western Washington Hydrology Model V 4.2.17 (WWHM). The roof and the
yard drains will be connected to the onsite detention system. Water quality will be met by a
filter upstream of detention. The outflow from the stormtank will be discharged to the
proposed drainage system along 44th Ave W.
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MR #8 WETLANDS PROTECTION: There are no wetlands present onsite.

MR #9 OPERATIONS AND MAINTENANCE: An Operation and Maintenance
Manual will be provided for the construction submittal.

Insight Engineering Co. - Stormwater Site Plan 11/23/2021
-6 -



SECTION II: ~ SITE ASSESSMENT

Based on the site reconnaissance and the available topography we have the following info:

e Topography: The clearing area slopes moderately to the northeast. Refer to the
grading plan for more details.

e Drainage: The site contains one existing drainage that drains to the northeast of the
site.

e Soils: Per NRCS survey of Snohomish County, the project site contains Alderwood
gravelly sandy loam, 2 to 8 percent slopes. Refer to the attached soil map later in
this report.

e Ground Cover: The site is currently developed with two existing homes and access
from 44™ Ave W. The remainder of the site exists as residential landscaping.

e Critical areas: NA

e The property access has from 44" Ave W.
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SOIL MAP

SOILS LEGEND

5- Alderwood-Urban land complex, 2 to 8 percent slopes
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Snohomish County Area, Washington
5—Alderwood-Urban land complex, 2 to 8 percent slopes

Map Unit Setting

National map unit symbol: 2hz9

Elevation: 50 to 800 feet

Mean annual precipitation: 25 to 60 inches

Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 180 to 220 days

Farmland classification: Not prime farmland

Map Unit Composition

Alderwood and similar soils: 60 percent

Urban land: 25 percent

Minor components: 15 percent

Estimates are based on observations, descriptions, and transects of the
mapunit.

Description of Alderwood

Setting

. Landform: Till plains
° Parent material: Basal till

Typical profile

o H1 - 0 to 7 inches: gravelly ashy sandy loam
o H2 - 7 to 35 inches: very gravelly ashy sandy loam
. H3 - 35 to 60 inches: gravelly sandy loam

Properties and qualities

o Slope: 2 to 8 percent

o Depth to restrictive feature: 20 to 40 inches to densic material

o Natural drainage class: Moderately well drained

o Capacity of the most limiting layer to transmit water (Ksat): Very low to
moderately low (0.00 to 0.06 in/hr)

o Depth to water table: About 18 to 36 inches

o Frequency of flooding: None

. Frequency of ponding: None

o Available water storage in profile: Low (about 3.0 inches)

Interpretive groups

o Land capability classification (irrigated): None specified
o Land capability classification (nonirrigated): 4s
o Hydrologic Soil Group: B
o Forage suitability group: Limited Depth Soils (GO02XN302WA)
. Hydric soil rating: No
Minor Components
Mckenna
. Percent of map unit: 5 percent
Insight Engineering Co. - Stormwater Site Plan 11/23/2021
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. Landform: Depressions
o Hydric soil rating: Yes

Norma, undrained

. Percent of map unit: 5 percent
. Landform: Depressions
o Hydric soil rating: Yes

Terric medisaprists, undrained

° Percent of map unit: 5 percent

. Landform: Depressions

o Hydric soil rating: Yes
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SECTION III: SITE DEVELOPMENT PLAN W/ON-SITE
STORMWATER MANAGEMENT

The proposal is to construct fourteen cottages with associated utilities. The access to
the site will from the 44th Ave W. Flow control and water quality requirements will be met
by an underground Stormtank (4,219 SF-ft X 3-ft) which will be located underneath the
drive aisle. The stormtank will provide a total storage capacity of 12,277 CF. The
Stormtank was sized using Western Washington Hydrology Model V 4.2.13 (WWHM).
The roof and the yard drains will be connected to the onsite detention system. Water
quality will be met by a filter upstream of detention. The outflow from the stormtank will
be discharged to the proposed drainage system along 44th Ave W.

Per Minimum Requirement #5 (Section 2.5.5 of the SWMMWW), the following
NPGIS BMP’s shall be applied to provide onsite stormwater management and must be
considered in the following order per List #2: Full Dispersion, Infiltration, Bioretention,
Basic Dispersion, and then Perforated Stub-Out Connections. The roof will be connected to
the onsite detention system. The following BMP’s shall be applied to the other hard
surfaces: Full dispersion, Permeable Pavement, Bioretention, and then Dispersion. The
road and driveways will be directed to the onsite detention system through catch basins.
Post-Construction Soil Quality and Depth BMP T.5.13 is proposed to provide onsite
stormwater management for the pervious areas of the site. Please refer to Section VI

Appendix B for LID Feasibility Analysis Table.
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SECTION IV: CONSTRUCTION STORMWATER POLLUTION
PREVENTION PLAN

Please refer to the following pages for SWPPP.
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SECTION V: SOURCE CONTROL PLAN

Onsite BMP’s will be used to minimize the source pollutant sources that include
parts/vehicle cleaning, spills/leaks of fuel and other liquids, replacement of liquids, outdoor
storage of batteries/liquids/parts, and vehicle parking.
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SECTION VI: SPECIAL REPORTS AND STUDIES

A. Geotech Report
B. LID Feasibility Analysis
C. Soil Management Plan
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A. GEOTECH REPORT
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B. LID FEASIBILITY ANALYSIS

Minimum Requirement
#5 BMP

INFEASIBILITY/EVA
LUATION CRITERIA
FOR MR #5 BMPS.

Location of supporting documentation

Lawn and landscaped
areas:

1. Post-Construction Soil
Quality and Depth in
accordance with BMP
T5.13 in Volume V,
Chapter 5 of this manual.

Feasible

BMP T5.13 is proposed for all lawn and
landscape areas.

Roofs: Infeasible Full Dispersion is infeasible because the
1. Full Dispersion in required native vegetation preservation
accordance with BMP could not be achieved.

T5.30 in Volume V,

Chapter 5 of this manual,

or,

2. Downspout Full Infeasible. As per the Geotech report attached under

Infiltration Systems in
accordance with BMP
T5.10A in Volume llII,
Chapter 3 of this manual.

e The depth from final
grade to seasonal high-
water table, hardpan, or
other low permeability
layer is 3 feet or more;

Section VI Appendix A, glacial till was
found at less than 3-ft below ground in
most of the hand borings.

3. Bioretention/Rain-
Garden in accordance
with Volume V, Chapter
7 of this manual.

Infeasible

e Where there is a lack of

usable space for rain

garden/bioretention
facilities at re-
development sites, or
where there is insufficient
space within the existing
public right-of-way on
public road projects.

o Where the a
minimum vertical
separation of 3 feet to
the seasonal high water
table, bedrock or other
impervious layer would

As per the Geotech report attached under
Section VI Appendix A, glacial till was
found at less than 3-ft below ground in
most of the hand borings. There is also a
lack of usable space for rain
garden/bioretention facilities at re-
development sites, or where there is
insufficient space within the existing
public right-of-way on public road
projects.
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not be achieved below
bioretention that: 1)
would serve a drainage
area that meets or
exceeds: a) 5,000 square
feet of pollution-
generating impervious
surface, or b) 10,000
square feet of
impervious surface, or c)
three-quarter (3/4) acres
of pervious surfaces; and
2) cannot reasonably be
broken down into
amounts smaller than
indicated in (1).

o|f the measured native

soil infiltration rate is less

than 0.30 in/hour.

4. For single-family
residential roofs,
Downspout Dispersion
Systems in accordance
with BMP T5.10B in
Volume I11, Chapter 3 of
this manual.

Infeasible
. Downspout
dispersion systems are
not allowed if a
vegetated flowpath of
25 feet or more cannot
be provided or if the
use of a dispersion
system might cause
erosion or flooding
problems onsite or on
adjacent properties.

Downspout dispersion systems are not
feasible because the required 25-foot
vegetated flowpath cannot be achieved.

5. Perforated Stub-out
Connections in
accordance with BMP
T5.10C in Volume IllI,
Chapter 3 of this manual.

Infeasible

. Perforated stub-
outs are not appropriate
when seasonal water
table or soil restrictive
layer is less than one (1)
foot below trench bottom.

As per the Geotech report attached under
Section VI Appendix A, glacial till was
found at less than 3-ft below ground in
most of the hand borings.

Other Hard Surfaces:

1. Full Dispersion in
accordance with BMP
T5.30 in Volume V,
Chapter 5 of this manual.

Infeasible

Full Dispersion is infeasible because the
required native vegetation preservation
could not be achieved.
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2. Permeable pavement
in accordance with BMP
T5.15in Volume V,
Chapter 5 of this manual.
NOTE: This is not a
requirement to pave these
surfaces. Where
pavement is proposed, it
must be permeable to the
extent feasible unless full
dispersion is employed.

Infeasible

o Where seasonal
high ground water or an
underlying
impermeable/low
permeable layer would
create saturated
conditions within one
foot of the bottom of the
lowest gravel base
course.

As per the Geotech report attached under
Section VI Appendix A, glacial till was
found at less than 3-ft below ground in
most of the hand borings.

3. Bioretention in
accordance with Volume
V, Chapter 7 of this
manual.

Infeasible

e Where there is a lack of

usable space for rain

garden/bioretention
facilities at re-
development sites, or
where there is insufficient
space within the existing
public right-of-way on
public road projects.

o Where the a
minimum vertical
separation of 3 feet to
the seasonal high water
table, bedrock or other
impervious layer would
not be achieved below
bioretention that: 1)
would serve a drainage
area that meets or
exceeds: a) 5,000 square
feet of pollution-
generating impervious
surface, or b) 10,000
square feet of
impervious surface, or c)
three-quarter (3/4) acres
of pervious surfaces; and
2) cannot reasonably be
broken down into
amounts smaller than
indicated in (1).

e|f the measured native

soil infiltration rate is less

As per the Geotech report attached under
Section VI Appendix A, glacial till was
found at less than 3-ft below ground in
most of the hand borings. There is also a
lack of usable space for rain
garden/bioretention facilities at re-
development sites, or where there is
insufficient space within the existing
public right-of-way on public road
projects. .
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than 0.30 in/hour.

4. Sheet Flow Dispersion
in accordance with BMP
T5.12, or

Infeasible
o If a minimum 10-
foot flow path per
every 20 feet of
contributing surface
flow path cannot be

Sheet flow Dispersion is infeasible
because the site cannot provide the
required vegetated flow paths for each
unit.

provided;
5. Concentrated Flow Infeasible Concentrated flow Dispersion is
Dispersion in accordance | e If a vegetated infeasible because the site cannot provide

with BMP T5.11 in
Volume V, Chapter 5 of
this manual.

flowpath of 25 feet or
more cannot be
provided;

the required vegetated flow paths for each
unit.
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C. SOIL MANAGEMENT PLAN
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SECTION VII:  OTHER PERMITS

A right of way permit will be required from City of Mukilteo.

A Construction Stormwater General Permit is required from the Department of Ecology.
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SECTION VIII: PERMANENT STORMWATER CONTROL PLAN

A. OFF-SITE ANALYSIS

A site reconnaissance was performed by Brian Kalab of Insight Engineering on
September 29, 2021 to verify the downstream flow paths and observe any drainage
problems downstream of the site. The sky was cloudy and overcast with a temperature of
55 degrees.

The site contains 0.76 Acres. The site is currently developed with two existing
houses and access from 44™ Ave W. The remainder of the site exists as residential
landscaping with few trees. The site contains one drainage basin that that slopes to the
northeast. Please refer to the downstream analysis under Section V111 for more details. Per
NRCS survey of Snohomish County, the project site contains Alderwood soils that have a
hydrologic classification of Type “C”. Please refer to the soils map and descriptions

attached later in this report for more details.

Upstream Analysis
Based on the site reconnaissance and the topographic survey of the site, the off-site
area entering the site is very minimal. Refer to the Downstream Analysis Map attached in

the next page for more details.

Downstream Analysis

Refer to the Downstream Analysis Maps 1 and 2 attached to the next pages for a
visual description of the downstream flow. The runoff from the existing site flows to the
northeast and enters the existing drainage system along 44" Ave W. The flow continues
north for 630-ft along 44" Ave W through 12” CMP and discharges into Brewery Creek
located in the Japanese Gulch Conservation Area. This creek meanders northwest in an
unrestricted manner to finally drain into Puget Sound. This is where the downstream

analysis was concluded.
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DOWNSTREAM ANALYSIS MAP-1
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DOWNSTREAM ANALYSIS MAP-2

Figure 5 - Downstream Analysis Map-2
D C&C Cottages
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B. PRE-DEVELOPED HYDROLOGY

The site contains 0.76 Acres. The site is currently developed with two existing
houses and access from 44th Ave W. The remainder of the site exists as residential
landscaping with few trees. The site contains one drainage basin that that slopes to the
northeast. Please refer to the downstream analysis under Section V111 for more details. Per
NRCS survey of Snohomish County, the project site contains Alderwood soils that have a
hydrologic classification of Type “C”. Please refer to the soils map and descriptions

attached later in this report for more details.
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C. DEVELOPED HYDROLOGY

The proposal is to construct fourteen cottages with associated utilities. The access to
the site will from the 44™ Ave W. Flow control and water quality requirements will be met
by an underground Stormtank (4,219 SF-ft X 3-ft) which will be located underneath the
drive aisle. The stormtank will provide a total storage capacity of 12,277 CF. The
Stormtank was sized using Western Washington Hydrology Model V 4.2.13 (WWHM).
The roof and the yard drains will be connected to the onsite detention system. Water
quality will be met by a filter upstream of detention. The outflow from the stormtank will

be discharged to the proposed drainage system along 44th Ave W.
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D. STORMWATER FLOW CONTROL

The proposal is to construct fourteen cottages with associated utilities. The access to
the site will from the 44th Ave W. Flow control and water quality requirements will be met
by an underground Stormtank (4,219 SF-ft X 3-ft) which will be located underneath the
drive aisle. The stormtank will provide a total storage capacity of 12,277 CF. The
Stormtank was sized using Western Washington Hydrology Model V 4.2.13 (WWHM).
The roof and the yard drains will be connected to the onsite detention system. Water
quality will be met by a filter upstream of detention. The outflow from the stormtank will

be discharged to the proposed drainage system along 44th Ave W.

Per Minimum Requirement #5 (Section 2.5.5 of the SWMMWW), the following
NPGIS BMP’s shall be applied to provide onsite stormwater management and must be
considered in the following order per List #2: Full Dispersion, Infiltration, Bioretention,
Basic Dispersion, and then Perforated Stub-Out Connections. The roof will be connected to
the onsite detention system. The following BMP’s shall be applied to the other hard
surfaces: Full dispersion, Permeable Pavement, Bioretention, and then Dispersion. The
road and driveways will be directed to the onsite detention system through catch basins.
Post-Construction Soil Quality and Depth BMP T.5.13 is proposed to provide onsite
stormwater management for the pervious areas of the site. Please refer to Section VI
Appendix B for LID Feasibility Analysis Table.
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DETENTION ANALYSIS

Per NRCS survey of Snohomish County, the project site contains Alderwood soils that
have a hydrologic classification of Type “C”.

Site Area = 0.76 Acres (33,326 SF)

Frontage Improvement = 0.07 Acres (2,822 SF)

Total Area Included in the Analysis = 0.83 Acres (36,148 SF)

Existing Basin Summary

Total Area Included in the Analysis = 0.83 Acres
Total Existing Basin Area = 0.83 Acres

The entire pervious area was modeled as forested areas.
Refer to the Existing Basin Map and WWHM Report for basin representation.

Developed Basin Summary

Total Area Included in the Analysis = 0.83 Acres
Total Developed Basin Area = 0.83 Acres

Impervious Areas:

Frontage Sidewalk = 1,306 SF (0.03 Acres)
Drive aisle = 6,402 SF (0.15 Acres)
Sidewalk = 2,527 SF (0.06 Acres)
Roof = 8,997 SF (0.21 Acres)
Total Impervious = 19,232 SF (0.45 Acres)

Total Pervious Areas = 0.83 Acres-0.45 Acres= 0.38 Acres
Detention Volume Required: 11,384 CF
Detention Volume Provided: 11,390 CF
Refer to the Developed basin map for basin representation. Refer to following pages for the

WWHM report for the detention sizing calculations.

The Total New Impervious Area for the Project= 19,232 SF (0.45 Acres)

WWHM-1 shows that when the auto vault was run for this project, the lower

orifice sized came out to be less than 0.5-in. Per City of Mukilteo, the orifice diameters
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should be greater than 0.5-in. Infiltration is not feasible in this site per Geotech Report,
due the presence of hardpan at less than 3-ft in most of the hand borings. Therefore, as
per the DOE document “Detention with half-inch orifice-July2015”, the detention was

resized. The optimized system sized does not cause failure in the Flow Control Standard
at any point along the curve, other than those failure resulting from the initial 0.5”

orifice with 3’ maximum live storage. Please refer to WWHM-2 for more details.
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WWHM-1-Autovault sized with less than 0.5-in orifice

WWHM2012
PROJECT REPORT

Project Na me: C&C Cottages
Site Name:  C&C Cottages

Site Address: 7816 & 7820 44th Ave W Mukilteo, WA 98275
City Mukilteo

Report Date: 11/23/2021

Gage Everett

Data Start : 1948/10/01

Data End : 2009/09/30

Precip Scale: 0.80

Version Date: 2019/09/ 13
Version : 4.2.17

Low Flow Threshold for POC 1 : 50 Percent of the 2 Year

High Flow Threshold for POC 1: 50yea r

PREDEVELOPED LAND USE

Name :  Existing Basin
Bypass: No

GroundWater: No

Pervious Land Use acre
C, Forest, Flat .83

Pervious Total 0.83

Impervious Land Use acre

Impervious Total 0

Basin Total 0.83

Element Flows To:
Surface Interflow Gr ound water

MITIGATED LAND USE

Name : Developed Basin
Bypass: No
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GroundWater:  No

Pervious Land Use

acre

C, Lawn, Flat
Pervious Total

Impervious Land Use

.38
0.38

acre

ROADS FLAT

ROOF TOPS FLAT

SIDEWALKS FLAT
Impervious Total

Basin Total

0.15
0.21
0.09

0.83

Element Flows To:

Surface Interflow

Groundwater

Vault 1 Vault 1

Name : Vault 1

Width : 61.603315712727 f t.
Length : 61.603315712727 ft.

Depth:
Discharge Structure

4 ft.

Riser Height: 3 ft.

Riser Diameter:

Orifice 1 Diameter:
Orifice 2 Diameter:
Orifice 3 Diameter:

Element Flows To:

18 in.
0.35in. Elevation: 0 ft.
0.53in. Elevat ion: 2.651 ft.

0.94in . Elevation: 2.87166666666667 ft.

Outlet 1 Outlet 2

Vault Hydraulic Table
Stage (feet) Area(ac.) Volume(ac - ft.) Disch arge(cfs) Infilt(cfs)

0.0000 0.087 O

0.0444 0.087 O
0.0889  0.087
0.1333 0.087 O
0.1778 0.087
0.2222 0.087 O
0.2667  0.087
0.3111 0.087
0.3556 0.087 O
0.4000 0.087

.000 0.000 0.000
.0 03 0.000 0.000

0.007 0.001 0.000

.011 0. 001 0.000

0.015 0.001 0.000

.019 0.001 0.000

0.023 0.001 0.000
0.027 0.001 0.000

.031 0.002  0.000

0.034 0.002 0.000
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0.4444
0.4889
0.5333
0.5778
0.6222
0.6667
0.7111
0.7556
0.8000
0.8444
0.8889
0.9333
0.977 8
1.0222
1.0667
1.1111
1.1556
1.2000
1.2444
1.2 889
1.3333
1.3778
1.4222
1.4667
1.5111
1.5556
1.6000
1.6444
1.68 89
1.7333
1.7778
1.8222
1.8667
191 11
1.9556
2.0000
2.0444
2.0889
2.1333
2.1778
2.2222
2.2667
2.3111
2.3556
2.4000
2.4444
2.4889
2.5333
2.5778
2.6222
2.6667
27111
2.7556
2.8000
2.8444
2.8889

0.087 0.038 0.002 0.000
0.087 0.042 0.002 0.000
0 .087 0.046 0.002 0.000
0.087 O .050 0.002  0.000
0.0 87 0.054 0.002 0.000
0.087 0.058 0.002 0.000
0.087 0.062 0.002 0.000

0.087 0.065 0.002 0.000
0.087 0.069 0.003 0.000

0.087 0.073 0.008 0.0 00
0.087 0.077 0.003 0.000
0.087 0.081 0.003 0.000
0.087 0.085 0.003 0.000
0.08 7 0.089 0.003 0.000

0.087 0.092 0.003 0.000
0.087 0.096 0.003 0.000
0.087 0.100 0.003 0.000
0.087 0.104 0.003 0.000

0.08 7 0.108 0.003 0.000
0.087 0.112 0.003 0.000
0.087 0.116 0.003 0.000
0.087 0.120 0.003 0.00 0
0.087 0.123 0.004 0.000

0.087 0.127 0.004 0.000
0.087 0.131 O. 004 0.000
0.087 0.135 0.004 0.000
0.087 0.139 0.004 0.000
0.087 0.143 0.004 0.000

0.087 0.147 0.004 O. 000
0.087 0.151 0.004 0.000
0.087 0.154 0.004 0.000
0.087 0.158 0.004 0.000
0.087 0.162 0.004 0.000
0.087 0.166 0.004 0.000
0.087 0.170 0.004 0.000
0.087 0.174 0.004 0.000
0.087 0.178 0.0 04 0.000
0.087 0.182 0.004 0.0 00
0.087 0.185 0.004 0.000
0.087 0.189 0.004 0.000
0.087 0.193 0.005 0.000
0.087 0.197 0.005 0.000
0.087 0.201  0.005 0.0 00
0.087 0.205 O .005 0.000
0.087 0.209 0.005 0.000
0.087 0.213 0.005 0.000
0.087 0.216 0.005 0.000
0.087 0.220 0.005 0.000
0.087 0.224 0.005 0.000
0.087 0.228 0.005 0.000
0.087 0.232 0.006 0.000
0.087 0. 236  0.007 0.000
0.087 0.240 O. 008 0.000
0.087 0.24 3 0.008 0.000
0.087 0.247 0.009 0.000
0.087 0.251 0.012 0.000

Insight Engineering Co. - Stormwater Site Plan

-33-

11/23/2021



2.9333 0.087 0.255 0.015 0.000
29778 0.087 0.259 0. 017 0.000
3.0222  0.087 0.263 0.072 0.000
3.0667 0.087 0.267 0.295 0.000
3.1111 0.087 0.271 0.610 0.000
3.1556  0.087 0.274 0.994  0.000
3.2000 0.087 0.278 1.429  0.000
3.2444  0.087 0.282 1.903 0.000
3.2889 0.087 0.286 2.402 0.000
3.3333 0.087 0.290 2911 0. 00
33778 0 .087 0.294 3.415 0.000
3.4222 0087 O .298 3.902 0.000
3.4667 0.0 87 0302 4.357 0.000
3.5111 0.087 0.305 4.769 0.000
3.5556 0.087 0.309 5.130 0.000
3.6000 0.087 0.313 5.435 0.000
3.6444  0.087 0.317 5.684 0.000
3.6889 0.087 0.321 5.884 0.000
3.7333 0.087 0.325 6.050 0.000
3.7778 0.087 0.329 6.287 0.000
3.822 2 0.087 0.333 6.464 0.000
3.8667 0.08 7 0.336 6.636  0.000
3.9111 0.087 0.340 6.804 0.000
3.9556 0.087 0.344 6.967 0.000
4.0000 0.087 0.348 7. 127  0.000
4.0444 0.087 0.352 7.284 0.000
4.0889 0.00 0 0.000 7.437 0.000
ANALYSIS RESULTS

Stream Protection Dura tion
Predeveloped Landuse Totals for POC #1
Total Pervious Area:0.83
Total Impervious Area:0
Mitigated Landuse To tals for POC #1
Total Pervious Area:0.38
Total Impervious Area:0.45
FI ow Frequency Return Periods for Predeveloped. POC #1
Return Period Flow(cfs)
2 year 0. 01004
5 year 0.015582
10 year 0.019014
25 year 0.023
50 year 0.02571
100 year 0.02821
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Flow Frequency Retur n Periods for Mitigated. POC #1

Return Period Flow(cf s)

2 year 0.005118
S5yea r 0.010016

10 year 0.01509

25 year 0.024473

50 year 0.034337

100 year 0.047407
Stream Protection Durat ion

Annual Peaks for Predeveloped and Mitigated. POC #1
Year Predeveloped Mitigated

1949 0.001 0.004

1950 0.013 0.005

1951 0.009 0.004

1952 0.007 0.004

1953 0.006 0.004

1954 0.014 0.0 05
1955 0.017 0.050

1956 0.014 0.052

1957 0.016 0.004

1958 0.011 0.005

1959 0.011 0.004

1960 0.010 0.004

1961 0.011 0.005
1962 0.007 0.003

1963 0.009 0.004

1964 0.010 0.004

1965 0.010 0.0 05
1966 0.005 0.004

1967 0.014 0.004

1968 0.014 0.005

1969 0.007 0.004

1970 0.008 0.004

1971 0.012 0.028

1972 0.011 0.00 4
1973 0.006 0.00 5
1974 0.010 0.005

1975 0.008 0.004

1976 0.008 0.005

1977 0.004 0.003

1978 0.008 0.004

1979 0.013 0.003
1980 0.009 0 .0 04
1981 0.007 0.003

1982 0.011 0.005

1983 0.009 0.005

1984 0.010 0.008

1985 0.015 0.033

1986 0.038 0.008
1987 0.013 0.007
1988 0.009 0.004

1989 0.006 0.004

1990 0.011 0.004

1991 0.012 0. 005
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1992 0.009 0.004

1993 0.006 0.004
1994 0.004 0.005
1995 0.010 0.005

1996 0.022 0.005

1997 0.042 0.105

1998 0.006 0.004
1999 0.011 0.005

2000 0.0 06 0.005
2001 0.001 0.002
2002 0.010 0.012

2003 0.007 0.004

2004 0.010 0.004

2005 0.008 0.004
2006 0.023 0.01 7
2007 0.016 0.015

2008 0.023 0.006
2009 0.009 0.004

Stream Protection Duration

Ranked Annual Peaks for Predeveloped and Miti gated. POC #1
Rank Predeveloped Mitigated

1 0.0421 0.1045

2 0.0380 0.0519

3 0.0232 0.0502

4 0.0227 0.0334

5 0.0221 0.0279

6 0.0175 0.0168
7 0.0162 0. 0151
8 0.0155 0.0117

9 0.0147 0.0083

10 0.0145 0.0080

11 0.0142 0.0073
12 0.0141 0.0058

13 0.0138 0.0055
14 0.0130 0.0052
15 0.0129 0.0052

16 0.0128 0.0051

17 0.0119 0.0051

18 0.0116 0.0049
19 0.0113 0.0049

20 0.0112 0.0049

21 0. 0111 0.0048

22 0.0111 0.0048

23 0.0108 0.0048

24 0.0108 0.0047

25 0.0107 0.0047
26 0.0104 0.004 7
27 0.0102 0.0047

28 0.0102 0.0046

29 0.0100 0.0046

30 0.0098 0.0045

31 0.0098 0.0045

32 0.0098 0.0045

33 0.0096 0.0045
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

0.0092
0.0090
0.0087
0.0087

0.0086

0.0086
0.008

0.0084
0.0082
0.0081
0.0079
0.0076
0.0075

6

0.0074
0.0071

0.0066
0.0065
0.0062

0.0061

0.0060
0.0059
0.0058
0.0055
0.0054
0.

0.0037
0.0015
0.0013

0037

0.0044
0.0044
0.0043

0.0043

0.0041
0.0041

0.0039
0.0039
0.0038

0.0038

0.0037

0.0036

0.0

0.0036
0.0036
0.0035
0.0034

0.0034

0.0033

0.0044

0.0043
0.0042
0.0042

0040
0.0040

0.0037

036

0.0033
0.0023

Stream Protection Duration
POC #1
The Facility PASSED

The Facility

PASSED.

Flow(cfs) Predev Mit Percentage Pass/Fail

0.0050
0.0052
0.0054
0.0056
0.0059
0.0061
0.0063
0.0065

0. 0067

0.0069
0.0071

21881 21859 99
046 12887 64

20

18311 6141 33 Pass
16760 5724 34 Pass

152

93 5371 35 Pass
13988 5048 36 Pass

12831 4729 36 Pas
11815 4502 38 Pass
10836 4273 39 Pass

9952
9167

0.0 073 8481

0.0075
0.0077
0.0079
0.0082
0.0084
0.0086
0.0088

7837
7247
6697
6188
5711
5247
4827

4055
3852

40 Pass
42 Pass

3647 43 Pass

3433
3251
3054
2873
2648
2423
2145

43 Pass
44

45

46 Pass

46 Pass

46

44

Pass
Pass

Pass
Pass

Pass
Pass
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0.0090
0.0092
0.0094
0.0096
0.0098
0.0100
0.0102
0.0105
0.010 7
0.0109
0.0111
0.0113
0.0115
0.0117
0.0119
0.0121
0.0123
0.0125
0.0128
0.0130
0.0132
0.0134
0.0136
0.0138
0.0140
0.0142
0.0144
0.0146
0.0148
0.0151
0.0153
0.0155
0.0157
0.0159
0.0161
0.0 163
0.0165
0.0167
0.0169
0.0171
0.0174
0.0176
0.0178
0.0180
0.0182
0.0184
0.0186
0.0188
0.0190
0.0192
0.0194
0.0196
0.0199
0.0201
0.0203
0.0205

4447 1911 42

Pass

4113 1869 45

3801 18

3540 1788 50
3275 1759 53
3029 1726 56

30 48
Pass
Pass
Pass

2798 1690 60

2609 1649 63
2443 1608
2301 1567

2180 1484 68

2060 1389 67

1955 1334 68
1860 1296

1745 1251 71

1657 1213 73

1560 1186 76

Pass

Pass
Pass

Pass

65 Pass
68 Pass

Pass
Pass

Pass

69 Pass

P
Pass
Pass

1456 1158 79

1372 1133 82
1308 1096 83
1241 1061 85
1197 1038
1156 1007 87
1117 975 87
1076 948
1033 916 88
997 886 8
967 859 88

Pass
Pass
Pass

ass

Pass

86 Pass

Pass

Pass

88 Pass

Pass

Pass

936 823 87
903 790 87

868 764 88
834 739 88
797 709 88

Pass
Pass
Pass

770 673 87

738 620 84

Pass

721
690

669
649
637

615

592
577
565
550
538
524
513
504
494
482
471
456
440
427
4

492
432
389

314
285
254
249
242
237
234
234

231
227
225
216
215

17

573 79
535 77

73 Pass
66 Pass
61 Pass

53
49
44  Pass
45 Pass
44  Pass
45 Pa
45 Pass
46
232 4 6
47 Pass
48 Pass
49 Pass
49
50 Pass
211 50

8 Pass

Pass
Pass

Pass

Pass
Pass

349 56 Pass

Pass
Pass

SS

Pass
Pass

Pass

Pass
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0.0207 406 208 51 Pass
0.0209 390 203 52 Pass

0.0211 376 201 53 Pass

0.0213 360 199 55 Pass

0.0215 345 196 56 Pass
0.0217 328 196 59 Pass

0.021 9 319 193 60 Pass

0.0222 312 193 61 Pass

0.0224 303 192 63 Pass

0.0226 294 192 65 Pass

0.0228 289 192 66 Pass

0.02 30 283 187 66 Pass

0.0232 277 184 66 Pass
0.0234 272 184 67 Pa Ss
0.0236 268 183 68 Pass

0.0238 265 182 68 Pass

0.0240 261 180 68 Pass

0.0242 257 176 68 Pass
0.0245 251 174 69 Pass

0.0247 245 168 68 Pass
0.0249 241 164 68 Pass

0.0251 237 158 66 Pass
0.0253 232 150 64 Pass
0.0255 227 145 63 Pass
0.0257 224 142 63 Pass

Water Quality BMP Flow and Volume for POC #1
On line facility volume: 0 acre - feet

On line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.

Off - line facility target flow : 0 cfs.
Adjusted for 15 min: 0 cfs.

LID Report

LID Technique Used for Total Volume Volume

Infiltration Cumulative

Percent Water Quality Perce nt Comment
Treatment? Needs Through Volume Volume

Volume Water Quality

Treatment  Facili ty (ac - ft)
Infilt  rati on Infiltrated Treated

(ac - ft) (ac - ft) Credit
Vault 1 POC N 64.24 N
0.00
Total Volume Infiltrated 64.24 0.00 0.00
0.00 0.00 0% No Treat. Credit
Compliance with LID Standard 8
Duration  Analysis Result = Failed
Per Ind and ImpInd Changes

No changes have been made.

This program and accompany ing documentation are provided 'as -is'  without warranty of any
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kind . The entire risk regarding the perfor mance and results of this program is assumed by
End User. Clear Creek Solutions Inc. and the governmental licensee or sublicensees

disclaim all warr anties, either expressed or implied, i ncluding but not limited toi mplied
warranties of program and accomp anying documentation. In no event shall Clear Creek

Solutions Inc. be liable for any damages whatsoever (including without limitation to

damages for  loss of business profits, loss of busi ness information, busines sin terruption,

and the like) arising out o f the use of, or inability to use this program even if Clear

Creek Solutions Inc. or their authorized representatives have been advised of the

possibi lity of such damages. Software Copyri ght © by : Clear Creek So luti  ons, Inc. 2005 -
2021; All Rights Reserve d.
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WWHM-2-Stormtank sized with greater than 0.5-in

WWHM2012

PROJECT REPORT

Project Name: C&C Cotta ges

Site Name:  C&C Cottages

Site Address: 7816 & 7820 44th Ave W Mukilteo, WA
City Mukilteo

Report Date: 11/23/2021

Gage Everett

Data Start : 1948/10/01

Data End : 2009/0 9/30

Precip Scale: 0.80

Version Date: 2019/09/13
Version : 4.2. 17

Low Flow Threshold for POC 1 :

50 Percent of the 2 Year

High Flow Threshold for POC 1: 50 year
PREDEVELOPE LAND USE
Name :  Existing Basin
Bypass: No
GroundWater:  No
Pervious Land Use acre
C, Forest, Flat .83
Pervious Total 0.83
Impervio us L and Use acre
Impervious Total 0
Basin Total 0.83
Element Flows To:
Surface Interflow Groundwater

MITIGATED LAND USE
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Name : Developed Basin
Bypass: No

GroundWater: No

Pervious Land Use acre
C, Lawn, Flat .38

Pervious Total 0.38

Impervious Land Use acre
ROADS FLAT 0 .15
ROOF TOPS FLAT 0.21
SIDEWALKS FLAT 0.09

Impervious Total 0.45

Basin Tot al 0.83

Element Flows To:
Surface Interflow Groundwater
Gravel Trench Bed 1 Gravel Trench Bed 1

Name : Gravel Trench Bed 1

Bottom Length: 64.95 ft.

Bottom Width: 64.95 ft.

Trench bo ttom slope 1: 0Tol

Trench Left side slope 0: 0To1l

Trench right side slope 2: 0To1l

Material thickness of first lay er. 3

Pour Space of material for first layer: 0.9
Material thic kness of second layer: 0

Pour Space of material for second lay er: 0
Material thickness of third layer: 0

Pour Space of material for third layer: 0

Dis charge Structure

Riser Height : 3 ft.

Riser Diameter: 12 in.

Orifice 1 Diameter: 0.5in. Eleva tion: 0 ft.
Orifice 2 Diameter: 0.5in. Elevation: 1.75 ft.
Orifice 3 Diameter: 0.75in. Elevation: 2.2 ft.

Element Flows To:
Outlet 1 Outlet 2

Gravel Trench Bed Hydraulic Table
Stage(feet) Area(a c.) Volume(ac - ft.) Discharge(cfs) Infilt(cfs)
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0.0000
0.0444
0.0889
0.1333
0.1778
0.2222
0.2667
0.3111
0.3556
0.4000
0.4444
0.4889
0.5333
0.5778
0.6222
0.6667
0.7111
0.7556
0.8000
0.8444
0.8889
0.9333
0.9778
1.0222
1.0667
1.1111
1.1 556
1.2000
1.2444
1.2889
1.3333
1.3778
1.4222
1.4667
1.5111
1.5556
1.6000
1.6444
1.6889
1.7333
1.7778
1.8222
1. 8667
1.9111
1.9556
2.0000
2.0444
2. 0889
2.1333
2.1778
2.2222
2.2667
2.3111
2.3556
2.4000
2.4444

0.096 0.000 0.000 0.000
0.096 0.003 0.001 0.000
0.096  0.007 0.00 2 0.000
0.096 0.011 0.002 0.000
0.096 0.015 0.002 0.000
0.096 0.019 0.008 0.000
0.096 0.023 0.003 0.000
0.096  0.027 0.003  0.000
0.096 0.031 0.004 O .000
0.096 0.034 0.004 0.0 00
0.096 0.038 0.004 0.000
0.0 96 0.042 0.004 0.000
0.096 0.0 46 0.005 0.000
0.096 0.050 0.005 0.000
0.096 0.054 0.005 0.000
0.096 0.058 0.005 0.000
0.096 0.062 0.005 0.000
0.096 0.065 0.005 0.000
0.096 0.069 0.00 6 0.000
0.096 0.073 0.006 0.000
0.096 0.077 0.006 0.000
0.096 0.081 0.006 0.000
0.096 0.085 0.006 0.000
0.096 0.089 0.006  0.000
0.096 0.093 O. 007  0.000
0.096 0.096 0.007 0.000
0.096 0.100 0.007 0.000
0. 096 0.104 0.007 0.000
0.096 0.108 0.007  0.000
0.096 0.112 0.007  0.000
0.096 0.116 0.007 0.000
0.096 0.120 0.008 0.000
0.096 0.124 0.008 0.000
0.096 0.1 27 0.008 0.000
0.096 0.131 0.008 0.000
0.096 0.135 0.008 O. 000
0.096 0.139 0.008 0.000
0.096 0.143 0.008 0.0 00
0.096 0.147 0.008 0.000
0.096 0.151 0.008 0.000
0.096 0.154 0.010 0.000
0.096 0.158 0.011 0.000
0.096 0.162 0.011 0.000
0.096 0.166 0.012 0.000
0.096 0.170 0.012 0.000
0.096 0.174 0.013 0.000
0.096 0.178 0.013 0.000
0.096 0.182 0.013 0.000
0. 096 0.185 0.014 0.000
0.096 0.189 0.014 0.000
0.096 0.193 O .017  0.000
0.096 0.197 0.019 O .000
0.096 0.201 O. 020 0.000
0.096 0.205 0.021 0.000
0.096 0.209 0.022 0.000
0.096 0.213 0.023  0.000
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24889 0.096 0.216 0.024 0.000
25333 0.096 0.220 0.025 0.000
2.5778 0.096 0.224 0.026 0.000
2.6222 0.096 0.228 0.027 0.000
2.6667 0.096 0.23 2 0.028 0.000
2.7111 0.096 0.236 0.02 8 0.000
2.7556 0.096 0.240 0.029 0.000
2.8000 0.096 0.244 0.030 0.000
2.8444 0.096 0.247 0.030 0.000
2.8889  0.096 0.251 0.031 0.000
2.9333 0.096 0.255 0.03 2 0.0 00
29778 0.096 0.259 0.032 0.000
3.0222 0.096 0.263 0.068 0.000
3.0667 0.096 0.268 0.216 0.000
3.1111 0.096 0.272 0.424  0.000
3.1556 0.096 0.276 0.672 0.000
3.2000 0.096 0.281 0943 O .000
3.2444 0.096 0.285 1.219 0.000
3.2889 0.096 0.289 1.484  0.000
3.3333 0.0 96 0.294 1.720  0.000
3.3778 0.096 0.2 98 1.917 0.000
3.4222 0.096  0.302 2.067 0.000
3.4667 0.096 0.306 2.177  0.000
3.5111 0.096 0.311 2.290 0.000
3.5556 0.096 0.315 2.387 0.000
3.6000 0.096 0.319 2. 479  0.000
3.6444 0.096 0.324 2.56 9 0.000
3.6889 0.096 0.328 2.655 0.000
3.7333 0.096 0.332 2.738 0.000
3.7778 0.096  0.337 2.819 0.000
3.8222 0.096 0.341 2.898 0.000
3.8667 0.096 0.345 2.975 0.000
3.9111 0.096 0.349 3.049 0.000
3.9556 0.096 0.354 3.122 0.000
40000 0.096 0.358 3.193 0.000
ANALYSIS RESULTS
Stream Pro tec tion Duration

Predeveloped Landuse Totals for POC #1
Total Pervious Area:0.83
Total Impervious Area:0

Mitigate d L anduse Totals for POC #1
Total Pervious Area:0.38
Total Imper  viou s Area:0.45

Flow Frequency Return Periods for Predeveloped. POC #1
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Return Period

2 year

5 year
10 year
25 year
50 year
100 year

Flow Frequency Return Periods for Mitigated. POC #1

Return Period

2 year

5 year
10 year
25 year
50 year
100 year

Flow(cfs)

0.01004
0.015582
0.019014
0.023
0.02571
0.02821

Flow(cfs)

0.007117
0.009183
0.010728
0.012889
0.014656
0.016565

Stream Protection Duration

Annual Pe aks for Predeveloped and Mitigated. POC #1

Year Predev eloped Mitigated
1949 0.001 0.006
1950 0.013 0.008

1951 0.009 0.006
1952 0.007 0.006

1953 0.0 06 0.006
1954 0.014 0.007

1955 0.017 0.011

1956 0.014 0.011
1957 0.016 0.008

1958 0.011 0.007
1959 0.011 0.007

1960 0.01 0 0.007

1961 0.011 0.008

1962 0.007 0.006

1963 0.009 0.007

1964 0.010 0.005

1965 0.010 0.007
1966 0.005 0.006

1967 0.014 0.006

1968 0.014 0.00 7
1969 0.007 0.007

1970 0.008 0.006

1971 0.012 0.011

1972 0.011 0.006
1973 0.006 0.008

1974 0.010 0.007

1975 0.008 0 .006
1976 0.008 0.007

1977 0.004 0.006

1978 0.008 0.006

1979 0. 013 0.006

1980 0.009 0.006

1981 0.007 0.005

1982 0.011 0.008
1983 0.009 0.007
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1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

0.010 0.010
0.015 0.009
0.038 0.013
0.013 0.012
0.009 0.008
0.006 0.00
0.011 0.008
0.012 0.007
0.009 0.008
0.006 0.005
0.004 0.008
0.010 0.00
0.022 0
0.042 0.026
0.006 0.006
0.011 0.007
0.006 0.008
0.001 0.00
0.010 0
0.007
0.010 0.008
0.008 0.007
0.023 0.009
0.016 0.008
0.023 0
0.009

.008

.008
0.007

.014
0.007

Stream Protection Duration

Ranked Annual Peaks for Predeveloped and Mitigated.
Predeveloped

Rank

0.04 21
0.0380
0.0232

0.0227

0.0221

0.0175

0.0162
0.0155

0.0147

0.0145

0.0142

0.0141
0.0138

0.0130

0.0129

0.0128

0.0119

0.0116

0.0113

0.0112

0.0111

0.0111

0.01 08

0.0108

0.0107

Mitigated

0.0136

0.0131
0.0115
0.0113

0.0107
0.0104
0.00
0.0085
0.0083
0.0082
0.0081

0.0081

0.0080
0.0078
0.007

0.0077

0.0077
0.0076

0.0075

0.0075

0.0261

0.0111

87

0. 0081

0.0080

0.0077

POC #1
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

0.0104
0.0102 0.0073
0. 0102
0.0100 0.0073
0.0098 0.0073
0.0098 0.0072
0.0098 0.0072
0.009 6 0.0071
0.0092 0.0069
0.0090 0.0069
0.0087 0.
0.0087 0.0068
0.0086 0.0068
0.0086 0.0067
0.0086
0.0084
0.0082 0.0065
0.0081
0.0079 0.0064
0.0076 0.0064
0.0075 0.0
0.0074
0.0071
0.0066 0.0061
0. 0065 0.0061
0.0062 0.0060
0.0061 0.0059
0.0060
0.0059 0.0057
0.00 58 0.0056
0.0055 0.0056
0.0054 0.0055
0.0037 0.0055
0.0037 0.0052
0.0 015 0.0049
0.0013 0.0042

0.0074

0.0073

0069

0.0067
0.00 66

0.0064

062
0.0062
0.0061

0.0057

Stream Protection Duration
POC #1
The Facility FAILED

Facility

FAILED duration standard for 1+ flows.

Flow(cfs) Pred

0.0050
0.0052
0.0054
0.0056
0.0059
0.0061
0.0063
0.0065
0.0067
0.0069
0.0071

21881
20046
18311
16760
15293
13988
12831
11815
10836
9952

9167

ev Mit Percentage Pass/Fail

139070 635
119307 595
102260 558
86154 514
72230 472
60594 433
51355 400
42521 359
34714 320
28105 282
22886 249

Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
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0.0073
0.0075
0.0077
0.0079
0.0082
0.008 4
0.0086
0.0088
0.0090
0.0092
0.0 094
0.0096
0.0098
0.0100
0.0102
0.0105
0.0107
0.0109
0.0111
0.0113
0.0115
0.0117
0.0119
0.0121
0.0123
0.0125
0.0128
0.0130
0.0132
0.0134
0.0136
0.0138
0.0 140
0.0142
0.0144
0.0146
0.0148
0.015 1
0.0153
0.0155
0.0157
0.0159
0.01 61
0.0163
0.0165
0.0167
0.0169
0.0171
0.0174
0.0176
0.0178
0.0180
0.0182
0.0184
0.0186
0.0188

8481
7837
7247
669

6188

18018 212
13952 1
10806 149

Fail
78 Fail
Fail

7 8459 126 Fail

6423 103

5711 4770 83

5247
4827
4447
4113

3625 69
2712 56

Fail
Pass
Pass
Pass

2184 49 Pass

2118 51

Pass

3801 2053 54 Pass

3540 1983 56
3275 1911 58
3029 1841 60
2798 1740 62

Pass
Pass
Pass
Pass

2609 1603 61 Pass

2443
2301
2180
2060
1955
1860
1745
1657
1560

1472 60
1237 53

Pass
Pass

1144 52 Pass

1025 49
957 48
908 48
872 49
834

791 50

Pass
Pass
Pa Ss
Pass

50 Pass
Pass

1456 746 51 Pass

1372 684 49
1308 602 46
1241 496

1197 454 37

1 156 399

Pass
Pass
39 Pass
Pass
34 Pass

1117 341
1076 328
1033 315

30

30

30

997
967
936
903
868
834
797
770
738

721
690
669
649
637
615
592
577
565
5

538
524
513

302 30
298
296 31
294 32
292 33
290 34
289 36
288 37
286 38
284 39
282 40
281
279 42
278 43
276 44
274 46
272
270 47

Pass
Pass
Pass
Pass
30 Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
42 Pass
Pass
Pass
Pass
Pass
47 Pass
Pass

50 268 48 Pass

266 49
264 50
263

Pass
Pass
51 Pass
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0.0190 504 261 51 Pass
0.0192 494 258 52 Pass
0.0194 482 256 53 Pass
0.0196 471 253 53 Pass
0.0199 456 251 55 Pass
0.0201 440 247 56 Pass
0.0203 42 7 245 57 Pass
0.0205 417 242 58 Pass

0.0 207 406 240 59 Pass
0.0209 390 237 60 Pass
0.0211 376 234 62 Pass
0.0213 360 231 64 Pass
0.0215 345 228 66 Pass

0. 0217 328 226 68 Pass
0.0219 319 223 69 Pass
0.0222 312 219 70 Pass

0.0224 303 2 16 71 Pass

0.0226 294 212 72 Pass
0.0228 289 209 72 Pass

0.0230 283 205 72 Pass
0.0232 277 201 72 Pass
0.0234 272 198 72 Pass
0.0236 268 186 69 Pass

0.0238 265 177 66 Pass

0.0240 261 163 62 Pass
0.0242 257 146 56 Pass

0.0245 251 13 2 52 Pass
0.0247 245 127 51 Pass
0.0249 241 122 50 Pass

0.0251 237 117 49 Pass
0.0253 232 103 44 Pass
0.0255 227 82 36 Pass
0.0257 224 67 29 Pass

The developmenth  as a nincrease in flow durations

from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50

year flow.

Water Quality BMP Flow and Volum efo rPOC #1

On line facility volume: 0.0425 acre - feet

Online fa cility target flow: 0.0535 cfs.

Adjusted for 15 min: 0.0535 cfs.

Off - line facility target flow: 0.0303 cfs.

Adjusted fo  r 15 min: 0.0303 cfs.

LID Report
LID Technique Used for Total Volume Volume Infiltration Cumulative
Percent Water Quality Percent Co mment
Treatment? Needs Throug h Volume Volume

Volume Water Qual ity

Treatment  Facility (ac - ft)
Infiltration Infi Itrated Treated

(ac - ft) (ac - ft) Credit
Gravel Trench Bed 1 POC N  64.27 N
0.00
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Total Volume Infiltrated 64.27 0.00 0.00
0.00 0.00 0% NoT reat. Cred it
Compliance with LID Standard 8

Duration Analysis Result = Failed

Perind and Implnd Changes
No changes have  been made.

This program and accompanying documentation are provided ‘as - is' without warranty of any

kind. The entire ris k regarding the performance and results of this program is assu med by
End User. Clear Creek Solutions Inc. and the governmental | icensee or subl icensees

disclaim all warranties, either expressed or implied, including but not limited to implied

warranties of program and accompanying documentation. In no event shall Clea r Creek
Solutions Inc. be liable for any damages whatsoever (inc luding without limitation to

damages for loss of business profits, loss of business information, business interruption,

andt he like) arising out of the use of, or inability to use this pr ogra m even if Clear

Creek Solutions Inc. or their authorized represe ntatives have b een advised of the

possibility of such damages. Software Copyright © by : Clear Creek Solutions, Inc. 2005 -
2021; All Rights Reserved.
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E. STORMWATER TREATMENT PLAN

Water quality will be met by a filter upstream of detention.

Water Quality Basin Summary

Total Area Included in the Analysis = 0.62 Acres
Total Developed Basin Area = 0.62 Acres

Impervious Areas:

Frontage Sidewalk 1,306 SF (0.03 Acres)

Drive aisle = 6,402 SF (0.15 Acres)
Sidewalk = 2,527 SF (0.06 Acres)
Total Impervious = 10,235 SF (0.24 Acres)

Total Pervious Areas = 0.62 Acres-0.24 Acres= 0.38 Acres
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WWHM2012
PROJECT REPORT

Project Name: C&C Water Quality
Site Name:  C&C Cottages

Site Address: 7816 & 7820 44th Ave W Mukilte 0, WA
City : Mukilteo

Report Date: 12/1/2021

Gage Ever ett

Data Start : 1948/10/01

Data End : 2009/09/30

Precip Scale: 0.80

Version Date: 2019/09/13
Version : 4.2.17

Low Flow Threshold for POC 1 : 50 Percent of the 2 Year

High Flow Threshold for POC 1: 50 year

PREDEVELOPED LAND USE

Name :  Existing Basin
Bypass: No

GroundWater: No

Pervious  Land Use acre
C, Forest, Flat .62

Pervious Total 0.62

Impervious Land Use acre

Impervious Total 0

Basin Total 0.62

Element Flows To:
Surface Interflow Groundwater

MITIGATED LAND USE

Name : Developed Basin
Bypass: No

GroundWater: No
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Pervious Land Use acre

C, Lawn, Flat .38

Pervious Total 0.38

Impervious Land Use acre
ROADS FLAT 0.15
SIDEWALKS FLAT 0.09

Impervious Total 0.24

Basin Total 0.62

Element Flows To:
Surface Interflow Groundwater

ANALYSIS RESULTS

Stream Protection Duration

Predeveloped Landuse Tota Is for POC #1
Total Pervious Area:0.62
Total Impervious Area:0

Mitigated Landuse Totals for POC #1
Total Pervious Ar ea:0.38
Total Impervious Area:0.24

FI ow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)

2 year 0.0075

5 year 0.01 164
10 year 0.014203
25 year 0.01 7181
50 year 0.019205
100 year 0.021073
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)

2 year 0.0 8644
5 year 0.124554
10 year 0.1 54423
25 year 0.1979
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50 year 0.234762

100 year 0.275729
The development has an i ncrease in flow durations
from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50
year flow.
The development has an increase in flow d urations for

more than 50% of the flows for the range of the
dur ation analysis.

Water Quality BMP Flow and Volume for POC #1

On- line facility volume: 0.0265 acre - feet
On- line facil ity target flow: 0.0285 cfs.
Adjusted for 15 min: 0.0285 cfs.

Of - line facility target flow: 0.016 cfs.
Adjusted for 15 min: 0.016 cfs.

LID Report

LID Technique Used for Total Volume Volume Infiltration Cumulative
Percent Water Quality Percent Comment
Treatment? Needs Through Volume Volume

Volume Water Quality

Treatment Facility (ac - ft.)
Infiltration Infiltrated Treated

(ac - ft) (ac - ft) Credit
Total Volume Infi Itrated 0.00 0.00 0.00
0.00 0.00 0% No Treat. Credit
Compliance with LID Standard 8
Duration Analysis Result = Failed

Perind and Implnd Changes
No change s have been made.

This program and accompanying documentation are provide d'as - is'without warranty of any

kind. The entire risk regarding the performance and results of this program i s assumed by
End User. Clear Creek Solutions Inc. and the governm ental licensee or sublicensees

disclaim all warranties, either expressed or i mplied, including but not limited to implied

warranties of program and accompanying documentation. In no event shall Clear Creek

Solutions Inc. be liable for any damages whatsoev er (including without limitation to

damages for loss of business profits, los s of business information, business interruption,

and the like) arising out of the use of, or inability to use t his program even if Clear

Creek Solutions Inc. or their authorized representatives have been advised of the

possibility of such damages. Softwa re Copyright © by : Clear Creek Solutions, Inc. 2005 -
2021; All Rights Reserved.
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F. CONVEYANCE ANALYSIS

The 100yr peak flow for the project is only 0.44 cfs. A 12-inch pipe can convey 3
cfs at a minimum slope of 0.5-percent. The minimum size of the proposed system is 12-
inch for the project that can easily convey 0.44 cfs and therefore a detailed conveyance
analysis was not performed.
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G. MAINTENANCE AND OPERATION MANUAL

An Operation and Maintenance Manual will be provided for the construction submittal.
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